Summary. Placental Introduction.
The transfer of highly liposoluble and uncharged molecules across vascularized biological membranes depends mainly on arterial concentration and blood flow rate. The disposition of blood streams also intervenes when the membrane is interposed between two circulations, as in the case of the placenta. In some typical blood stream arrangements, a specific relationship exists between transfer and flow rate Meschia et al., 1967) . Thus, crosscurrent and countercurrent exchangers have been ascribed to sheep (Rankin and Peterson, 1969) and to guinea-pig (Moll and Kastendieck, 1977) Hart (1966) and Faber (1969) The antipyrine in these samples, along with that in arterial perfusate samples, was separated by serial chloroform extraction. After evaporation of the chloroform phase, the residue which contained at least 93 p. 100 of the antipyrine content of the sample, was counted in diotol in a Packard scintillation spectrometer. The ratio of cpm/ml in the venous perfusate to that in the arterial perfusate gave the fraction of the substance transferred from one circuit to the other. We used foetal transport fraction T F = (C F ,/C M ,) x 100 to study antipyrine transfer from the maternal to the foetal side, and maternal transport fraction T M = (C M ,/C F ,) x 100 when antipyrine transfer was from the foetal to the maternal side. T represented the transport fraction (in p. 100), C the cpm/ml of radioactive material in the perfusion medium, M and F the maternal and foetal perfusion circuits, and a and v the artery and vein. (Faber, 1969) , the following equations were employed :
For the crosscurrent exchanger (Moll and Kastendiek, 1977) , we used :
T M and R have been defined before. d was a dimensionless coefficient obtained by dividing permeability P (number of millimoles transferred per unit of time, per unit of concentration difference, ml/min) by the product of flow rate Q (ml/min) and the ratio of the concentration of the physically dissolved solute and its total concentration in the perfusion medium. This latter ratio equalled unity for antipyrine in Earle's solution.
With the above equations we calculated d M from T M and R. d F was computed from T M and R, assuming that T M = R T F . A previous report has proved this assumption to be valid for transfer as well as for exchange in the human placental lobule perfused in vitro.
The effect of shunting was taken into account when using TM Transport fractions were plotted against flow ratios ( fig. 1) . At flow ratios down to 1.8, a direct relationship between T M and R and an inverse relationship between T F and R were observed. In the case of transport to the foetus, a low flow ratio (R s 0.6) led to a nearly complete equilibration between maternal arterial and foetal venous concentrations of antipyrine (T F : 0.7), whereas high flow ratio (R : 1.8) brought about less complete equilibration (T F : 0.25). The reverse occurred for the transfer of antipyrine from foetus to mother. Above R : 1.8, the increase in flow ratio produced little or no change in transfer in either foetal or maternal circulation. (Schneider et al., 1972) . Further, it shows flow-dependent transfer of antipyrine from foetus to mother which was of smaller magnitude than that seen from mother to foetus.
Most mammalian placentas exhibit such flow dependence for highly liposoluble compounds. However, depending on the efficiency of the placental exchanger, great differences in materno-foetal transport fractions are observed at similar flow ratio. Transport fractions of around 80 p. 100 have been found for acetylene in rabbit (Faber and Hart, 1967) and for nitrous oxide in guinea-pig (Moll and Kastendiek, 1977) placentas for flow ratios near unity ( fig. 2) . The transport fractions reported for antipyrine in sheep (Meschia et al., 1966) were between 35 and 45 p. 100 at the same flow ratio. A value of 30 p. 100 was found in goat (Rankin and Peterson, 1969 ). An antipyrine transport fraction of around 33 p. 100 was noted in the present study on the human placenta perfused in vitro. This figure agrees well with that reported by Faber and Hart (1966) Faber, 1977) .
The most efficient mammalian placentas (rabbit and guinea-pig) have been thought to be countercurrent exchanger types and the less efficient ones (goat and sheep) crosscurrent exchangers. The human placenta has been considered primarily a pool exchanger (Prystowski, 1957) . According to Bartels and Moll (1964) and Metcalfe et a/. (1964) , the vascular arrangement in humans has the character of a multivillous streambed and the exchange pattern that of a crosscurrent system. In contrast, the relationship between antipyrine transfer and the flow ratios observed in this study indicates that the human placenta behaves as the less efficient exchangers, i.e. concurrent, pool or double pool flow. It was not possible to determine which of these exchangers was involved because their pattern of exchange was very close for d values as low as 0.6 and 1.2. The concurrent model was chosen arbitrarily for calculation, and it was found to fit our data well. This observation however does not implicate a concurrent arrangement in vivo where hemodynamic studies (Ramsey, 1968) (Faber, 1977) . Schneider et al. (1972) (Faber, 1969 (Stembera et al., 1965) for a foetus of 3.3 kg. The foeto-maternal flow ratio expected from these values is 0.50. At this ratio, transport fractions of 55 % from mother to foetus and of 27 % from foetus to mother were obtained on our T-R plot. In that case, antipyrine clearance would be approximately 135 ml/min in vivo.
It has been previously shown that antipyrine and water clearances are not significantly different in perfused human placenta or in sheep cotyledon (Meschia et al., 1967 
